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FOREWORD 


THIS ATLAS, ONE IN A SERIES OF 43 REGIONAL SURFACE CURRENT ATLASES, 
IS PRODUCED TO FULFILL A NEED OF NAVY PLANNING STAFFS AND THE SCIENTIFIC AND 
INDUSTRIAL COMMUNITIES FOR THE LATEST AVAILABLE OCEAN SURFACE CURRENT DATA. 
THESE ATLASES ADD TO THE WEALTH OF NAUTICAL INFORMATION UPON WHICH OPERA- 
TIONAL PLANNING, NAVIGATIONAL SAPRTY, AMD SHIPPING EEONOMY DEPEND. RAPID. 
PRODUCTION AND WIDE DISSEMINATION OF THIS ATLAS ARE MADE POSSIBLE BY THE 
LATEST COMPUTER TECHNIQUES. 


THE CONSTANT IMPROVEMENT IN THE QUALITY OF SURFACE CURRENT DATA 
RECEIVED OVER THE YEARS IS MADE POSSIBLE LARGELY BY THE MORE THOROUGH REPORTS 
OF VOLUNTARY OBSERVERS IN RECENT YEARS. THE DEFENSE MAPPING AGENCY, THE 
OCEANOGRAPHIC OFFICE, AND THE USER OF THE ATLASES RELY ON THE PERSONAL OB- 
SERVATIONS OF THE MAN WHO HAS "BEEN THERE.“ MARINERS, IN REPORTING THEIR 
OBSERVATIONS, RENDER A SERVICE NOT ONLY TO THEMSELVES BUT ALSO TO ALL "WHO 
GO DOWN TO THE SEA IN SHIPS." WITH THE ADVENT OF NUCLEAR POWER, ELECTRONIC 
NAVIGATION AIDS, AND 300,000-TON SHIPS, UP-TO-DATE, RAPIDLY DISSEMINATED 
ENVIRONMENTAL AND NAVIGATIONAL INFORMATION HAS BECOME INCREASINGLY IMPORTANT. 
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SURFACE CURRENT ATLASES 


THIS SERIES OF COMPUTERIZED ATLASES REPLACES THE OLD HYDROGRAPHIC OFFICE AS AMOUNTS OF NEW DATA WARRANT, MOST LIKELY EVERY 12 - 18 MONTHS. 
ATLASES OF SURFACE CURRENTS (HOP 566, 568, 569, 570) WHICH WERE MANUALLY 
COMPILED FROM DATA OBTAINED DURING THE PERIOD 1903 - 1934. THESE NEW ATLASES THESE GRAPHICS MAY NOT BE TRULY REPRESENTATIVE OF THE ACTUAL FLOW IN SUCH 
CONFORM TO THE STANDARD NAVY OCEAN AREA AND REGION INDEX LIMITS SHOWN BELOW: AREAS AS THE NORTH SEA, PERSIAN GULF, GULF OF THAILAND, AND YELLOW SEA WHERE 
e.g., NOO SP 1402-NP 10 COVERS NORTH PACIFIC REGION 10 EAST OF THE PHILIPPINES. CURRENTS ARE STRONGLY TIDAL. FOR SUCH AREAS, OTHER SOURCES DESCRIBING 


PREDICTABLE HOURLY CHANGES OF TIDAL CURRENTS SHOULD BE CONSULTED. 


RECENT IMPROVEMENTS IN THE DATA FILE ASSURE THE INCLUSION OF THE LATEST, 
HIGH QUALITY SURFACE CURRENT DATA AVAILABLE. THE FILE NOW CONTAINS MORE 
THAN 4,200,000 OBSERVATIONS AND A GENERAL UPDATE OF THE FILE WILL BE MADE 
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introduction 


The Surface Current Data File, from which these atlases are derived, consists primarily 
of over four million ship set and drift observations. These data were collected by the 
Netherlands, Japan, Britain, France, and the United States. The file is supplemented 
by several thousand Geomagnetic Electrokinetograph (GEK) observations, mostly Japanese. 
The file spans the period from the early 1850's to the present. The earliest observa- 
tions were collected by the Netherlands and Creat Britain; those of the 1960's through 
the present are primarily United States data. 


General Quality 


The quality of this data file is considered high for this type of derived value. The 
data have been carefully screened for duplication; observations taken under adverse 
conditions (i.e. high winds and waves, time berween observations greater than 12 hours) 
have been eliminated when warranted. Consideration was given to the reliability 

of the observer; doubtful shipboard computations of set and drift were edited; and ob- 
servations with erroneous locations (mostly observations on land) have been eliminated. 
The accepted data are considered most useful when used collectively as in summaries 
where a number of observations show trends. 


General Observation Technique 


The set (direction) and drift (speed) are computed by the navigator from the difference 
between the dead reckoning (DR) position and the position determined by any type of 
navigational fix. The drift can be determined along any straight line track and includes 
all factore which cause changes in the DR position. When a fix is obtained, the current 
set (direction) is FROM the DR position TO the fix; the drift (speed) is equal to the 
distance in nautical miles between the DR and the fix, divided by the number of hours 
since the last fix. For successive observations, the TO POSITION of one observation 
becomes the FROM POSITION of the next observation. 


Because the influence of current may vary along a ship's track, the MEAN POSITION of 
the track is assigned as the geographic location of the current observation. An example 
of a current computation is shown in the figure below. 


AB COURSE STEERED, 075°T; SPEED, 12 KN 


AC COURSE MADE GOOD, 082°T; SPEED, 
13 KNS. 


OC CURRENT SET, 136°T; SPEED, 1.9 KN 
© GEOGRAPHIC PLOT OF CURRENT O8S. 


EXAMPLE OF A SURFACE CURRENT (SHIP'S DRIFT) OBSERVATION 


Data Presentation 


The following legend shows two types of surface current presentations by 1° quadrangle, 
type 1 with 12 or more observations and type 2 with fewer than 12 observations. Where 
there are 11 or fewer observations within a 1° quadrangle, the total number of observa- 
tions is shown within the 90° quadrant containing the observations. 


LEGEND 


A NUMBER OF CALMS (INCLUDED IN TOTAL OBSERVAL TONS). 


® TOTAL OBSERVATIONS (999 ALSO USED FOR 100 OK 
ORE OBSERVATIONS). 


(C MEAN SPEED (0.8 KNOT) FOR ALL OBSERVATIONS 


D VECTOR RESULTANT DIRECTION (°T) FOR ALL OBSERVATIONS. 


& PERCENT FREQUENCIES (572 PRIMARY DIRECTION, 232 
SECONDARY DIRECTION). 
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o e ld G MUMBER OF OBSERVATIONS BY QUADRANT 
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If there ate 12 or more observations in a 1° 
by vector resyltants as follows: 


$ 


(1) Persistent Current - 60 percent or more of 
all observations fall within a 45° sector 


of the 8-point compass. 45° sectors. 


(4) Bizonal Flow - Practically all observations 
are concentrated in opposite pairs of 45° 
sectors, and one pair contains at least 
80 percent as many observations as the opposite 
pair. This generally indicates variability 
that occurs in zones of entrainment between 
opposing currents (see examples A and B, 
quadrangles 1, 2, and 3). 


(2) Prevailing Current - 70 percent or more of (3) Primary Current with Seconda: 
all observations fall within two adjacent 


quadrangle, the surface current is depicted 


Direction - 
(a) Primary Current - percent or more 
of all observations fall within three 
adjacent 45° sectors. 


(b) Secondary Direction - 20 percent or 
wore of all observations fall within a 
45° sector, and the two resultant vector 
directions are separated by more than 90° 
of arc. 
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(5) Variable Current - The 45° sector with 
most observations has less than 25 percent of 
all observations; direction is indeterminate. 


I > —_——— = _ 
_— _ ete ——— — 
rer 

r ¥ sy 


. a 


: 


15N 


~ 
o 
z 


~ 
o 
z 


10N 


Slo RRe ao 2R Roe 
BSP Sh Roe RRO 
8 
z 


SN 


FEBRUARY 


125 


a 
z 


25.N 


20.N 


i 


15N 


10.N 


5N 


Ae 


29N 
} 
— 
_ 
t4 
|» 
J 
25N 
20N 
ISN 
10N 
5N 
0 
160 W 
re 


pe" 


as 


25N 


z Set at ii 


{ 
~ | 
fea) 
= 


CEL PEPPY bpEE 
BES SSn0o00534% 
ig r or on P, on Wie | et qt 
F 7 r fe, te. te 1 Or oe 
PE REE EE ae 
oF Cie. 3 on a. a 
ae cone we te a oa Pa 
ae LPT LE ae a 
ott op ft vt 
PS S| ae 
eee Pee 
ae Se om ae a8 : oe 
PL Bee ee 
peut pt pa 
ae 
i 


Oe TT online neinesinies 


- 
w 
a 
xc 


8 
x= 


ei tage 


mm 


= Fy 
= 
fice be 
ee Oe 

¥ 


o- e- 

a . - ~ 
Se ie | ae 
Pet te ° 

eo ex) 2- 

¥_ la, ae_- 
~fe | eke 


* = e- - tgs ehh Trae ee 
PT 
=i s 


4, 
ls 


age — ae z > — —- ——— See 5 e 


25.N 


10N 


- 
> 
Oo 
c 


e 
y= 
z 


ie ae i ima eA] 
. 
i 
a p PpEbTp San 
| HEE FE OO 
7 : ai Fy Ne Da 
Z ae tei es OG 6 PO 
in Sass 
E Pee HELE 
mes ie Ee ede] | 
i ee 
ee] fee! , 
% 
: 
sted | | be 
m Pie et fee 
7 rom 
ae ke ie 
7 ae 5 
s 
ae 


130W 


[ace ce 
150 W 


fy. 4 T < = = = a. - 
tte = rig (tes be «ee GS ie 
|_s=} _ Eo a ue ae ox ©: a a 
iy. se. 8 a = ~ le. le. - ela_ | 
rey beg i efose [aes Sey ess (ee 7 eh ets 
Gat oe ae Pa ee oe ae 
= a = | 
cette let | ete le eel iar . 
— — 2-; er 2- ens 2 ==} 
ey | |B. otk, 93. “18, | } 2-27] 
sis fet o [20 | ce | ofaaty ese | 
[ree PE ie a) | ___ =» 
. | - - . ~ 
[sce | == =. | o-- tame -2° |e at 
|___ew ; en -.| oe a ee =e! | 
i F z = s = = = ae 
e“e ls ene ene ee ote ere e ee 
pee} . = Aol iG e : 
a Ags Do ee Be (Baan 
ate | ~ oe al oat Eat} >" —e 
fe | . 5 . o° ja : 
- Po eat (Oe EE Pm Eat 
~ as. t oT Pa ea ai a 
ere | sre | «ze ee bee ~ | ete | 
e-} -| on o- ow or3 os ou 
[sce |= ee | -* a ies oa { on eo” ei 
° Pod or ae rc me 
pay Seat See iBS Peg e Biarhe OA = ig= 
ere | ae [ace | s2-"| =73 BS (ce 
| = i a=] __e-|__e«|__- s- e- 
weal pose sce a. =e es 
ox o~ e- ew Cs os ee 
7 ig. ® = = in as. -i8.- ra 
jers|ete| fetelece| | [ecelate)  [ege|sce)oteg ace | sce | ste face | aoe sce 
ee ee een eee ee ee, Pe eS o- os ow e- = -5 ow 
| . - . - * 
be apace Tete ef- | ele | ete | =f oe 
| nfl Pe ae ee i | 
| | «.*| =F 
} I's es- | ec |e s * 
1 oe o~ one ss La > etle 2) 
L) = - ~ . - 
7 | = . " = 
“ie | ete | - sre | ef | te “te le 
Ce oe, o~ +4 o~ 2 2 = Oe se ot 
“3. ° . PA “ . 
=“e lore | Se [ere | «is | ee [ere | ots | -Se | oe | 
| se |es F . s S ie se 
ta > e- o- e- e- = -, -= -5 
- 2 Fe sc . . a} 
beze} Soe pace | ere fora | =o ete | ote 
po e-|__ex} _e-| es] eo. - co — 
i EF al * . or - . 
|ez* | et- | sb ieee Ree green ste lee 
o-. o-, -* cr 2 2 ~ Bie ot 
2 5 ~~ 
| fea iain) see pete pecurposs Sie en 
pres Sao) . a = = = a 
bah Say ce ae ee ae 2S ae ee 
° i T =. = ~ le. a. -l8. ys. sa ee 
> | ow ~ — —, = ~ ow ant & 
od rs a 2 oe ae am | | Pe hs 
ox | ick ate sg eee soe | 
3 a | = o re a =| 06] a 
{2.4 ot ot eee | tee | 
ese ! =e “2 =< = ce . | jee 
= Pm Nia Bake a pa Deere 
| jer Ja oa oe. fe . 
+ - e- ow -5 
3 t. 0. 3. 
2 sta oes | 
- a . m 
+ wal 2 
3. 7 ~~e. 3. -18 
a | | sre ese e | ere ls nie 
| : a 
ee =. Soh alt + 
= | fe] cen < 
SS oie 
} ms . i - i - 
Py Nia Biche 
= oa 
° +H. +8 
ale “o> |3 
: i = 
s.. */3. 
. a os | oc 
| | eal oe * 
oboe tt ae 
| woe | re] oo= toe | os | 
ae oe * on 
T | as. 4 - - i 
ate[ vce |ooe | one « 
a Sir 
= a 
A 


‘e CLOSE OTE Ev AiciicaN LAL 
sme ce x BCSEC CE LSRBC CEC ooebEEa | 
COO See ee ee eee) | 
OSCE TSS CCE, ESERIES 
CCE CCE EEER) [T) BEEES 
E SCE COL LD ESS, SEE 
Sete eet he pees 
COE CECE ESSE Se 
SC EEE EEE EEE Er CEE IE ig 


ASel 
a 


AOet 
8 ozt 


oa 

ke 
8 
z 


20.N 


. 
o~ 
. 

oo 


ae j ne 


7 


4 
2 
— 


| 
eve 
° 
ey. 


ee: 
ie 
a at " 
5N 5N 
0 —— 
145W 140 W 135 .W 130 W 120W 


NOVEMBER 


| 29.N 1 Wa Bee 
cM ieieirieei te 
| le Tele] | 
TPR 
anes 
eS ee 
Mets 
ENE A 
a Lt 
5 BS 
Bae oe a | 
eel we 
eee i 
EH 
eS Ee | 
CE ht 
es ae “ “ 
oo 
J 
° am 
140M 135 ; 1300 td 1250 00” 


DECEMBER 


——_—. a 


160 W 
2g N ay or a 
aS vine Wale oa em Pe) PP 
Peg" o jus {ne pa Boda ef 7 2.) aw meu fm je ym a -JPo- ya. ? @w- 4) 
Pooahs r er a a rr) rr a 2 
aly vile le Tye = Bo! eile ie ad 
Be er nt | Bom Cn = Dg 4|2 gM ye gl 
pee 0 oe ee ee ee ee ee ee 
oe Me vil y Be Fe Mee Nee Bee Be Vee We Wy Yer WL Way Yt 
[ma ye ta Po fg ge 2 aida de ™ Shek 3 me fe dee: m? | 
=e Oe Oe 
<- |, Flee Bee Mes Mle Voy le cae es OAS te NN tee 8 
- [mdi gn? fe eee ode [Pele Pee Jon. dee. we nd 
25N Bah = al ol Fa a ce a ee | 
as iO Mee AR He IR 5 ry ys ha ee Pd Ver Ye os ee FI 
ie Bn le ae En = lees gf? ime? = ne: wiigjm? ime, 
= s = «| 2 s) s a) wie aie * 2 a) 2 * 
lee “Hee UK WL 7 ic Pe DP PD 
en ee ee ee dan. ie-dos gr? |! 3 os. of gs of EH oy - 
"lee Wee len Hee AN Tee WT Be BK Ye Wy ls Ne ae Fy! 
vida dea dre feegea yma dre dette ate! [alee ei 
Es Ee ww = E) i) = = = a) i) a ry * » 
le. “Be. “Ble, “He. “He. Mice “le Ble. Ble. He. We See WR Se 
=| ry) rr) ry ry rs) ) r r} * ins] =| 7 = a) ry 
i a eee oe |e, A 
ee ey = ee ee ee een Ea 7 7 z 
20N oe Ee oe ae ee eee “4 oc: Daa ee Oe eo SOE 
ee Yh Yee AK He. AR te. Slee ee lee He He ee ee ee Hee He aN 4 4 
2 s 2 2 2 z ) 2) Bi 3] =) C4 = 
ee Nee UE, FH AL. ee oes tee es tee <, ac. 8 
Ae Un We. He We We Be We Ae An We We We We Ge ‘lee Ye Ws Pa a 
ete wo)?’ 2-9) ** 9-5) w- 7)” w-5|™ w- 5) ™ 8-9) ™ w- 1)” 0 - -d™o-dB a. 
a a Be ie da as 
= 97! n-2)™ o- 1 5 mg, - | w- B- 
* a rc 77 7 
ha Teele! 
ym le 2 | eet bk 
15N — a 15N 
oe Fa We Wes 
Me ia. Fed" 
"ate w Te 
me ime. 1% ad 
* CJ 
-— te << Ye 
Bail? rn. 7 5. ™ 0- a | a 
Lo * % . “.3 y 
ie ‘ 
Be * a 
a iby 
od ™ 2-1 w- : é - we - 
10N Fem G * a a a ee ee a 10N 
t Fe ‘ fe Hee F eee of Aol Ao oy Hee - 
= Cor ee bak Pir alt Pa at = 
: Fa} ot of ae oT ay: 
tt 
f) ” 2 s) 
yy) >? re 
re -Jd@o- . jw: = 
ay? a] 
2] 0 24 
E de fe Lt] 
; 5 a Ja de 
v- ln? 
5N a = 5N 
2 : 
| 
i a 
a3 
14 
24 
=? 
0 


| 160 7 een | a —  wgeen . oe ry ; 1208 


- 
o 
z 


a 
z 


bal 


20N 


ISN 


SN 


es 


S 
2 


SPRING-APR, MAY, JUN 


20N 


ISN 


10N 


SN 


SUMMER-JUL, AUG, SEP i 


Vet = 


Vesa bia ai NM, Uh in A+ oie eae thi 


|e tasted a 


Ya Wy 
« 


a. 4 


4 
zn) oes 
(ea he ew 


20N 


15. N 


10N 


if 


140. 
AUTUMN-OCT, NOV, DEC ; 


NAVY 


CINCPACFLT (02M) 
COMTHIRDFLT 
COMSEVENTHFLT 
COMNAVAIRPAC 
COMNAVSURFPAC 
COMSUBPAC 
COMPATWINGSPAC 
PATWING 1 
PATWINGSPAC DET ADAK 
NWSD ASHEVILLE 

NWSED ADAK 

NWSED AGANA 

NWSED ATSUGI 

NWSED KADENA 

NWSED MISAWA 

NORDA 

OCEANAV 

FLENUMWEACEN 
FLEWEACEN GUAM 
FLEWEACEN PEARL 
NAVWEASERVFAC SAN DIEGO 
NAVWEASERVFAC YOKOSUKA 
NAVOCEANSYSCEN 


DISTRIBUTION LIST 


GOVERNMENT 


DMAH/TC (NVSS) 

DTIC 12 copies 
NOAA/NCC 

NOAA/NODC 

NOAA/NOS 

USCG OCUNIT 


FOREIGN 
HYDROGRAPHER R.A.N. 


UNIVERSITY 


s1o 
WHOL 
URI 
UMI AMI 
FSU 
TAMU 
UWASH 
osu 
UDEL 
LSU 
UNOCAR 


SECURITY CLASSIFICATION OF THIS PAGE (When Dete Entered) 


READ INSTRUCTIONS 
BEFORE COMPLETING FORM 


REPORT DOCUMENTATION PAGE 


‘0! wuMl / 
NOO SP1402-NP12 
4 TITLE (and Subtitie) 
Surface Currents 
Southeast Central Final 
North Pacific Ocean 7 PERFORMING ORG. REPORT NUMBER 
including the Hawaiian Islands 


AUTHOR( a) 


5. TYPE OF REPORT & PERIOD COVERED 


U.S. Naval Oceanographic Office 


PERFORMING ORGANIZATION NAME AND ADORESS 


Naval Oceanographic Office 
NSTL Station, MS 39522 


11, CONTROLLING OF FICE NAME ANO ADDRESS - REPORT OATE 


August 1977 
Naval Oceanographic Office 


TOW STATEMENT (of thie Report) 


Approved for public release; distribution unlimited. 


17. DISTRIGUTION STATEMENT (of the abstrect entered In Block 20, If different trem Report) 


1S. KEY WORDS (Continue on teveree ede If necoseary and identify by block manber) 


Surface Currents, Southeast 
Central North Pacific Ocean, 
Hawaiian Islands 


This atlas, and the series of which it is a part, is computer generated 
and automatically plotted. It makes available to the user the most recent 
surface current data collected and will be updated whenever sufficient amounts 
of data are added to the data file. This and the other atlases are based on a 
vast quantity of data as compared to the previous manually compiled editions 
printed in the mid-thirties. 


Cae 


-LLUMITY CLASSIFICATION OF THIS PAGE(When Dots Entered) 


The surface current information is based mainly on ship drift, 
which is the difference between the dead reckoning position 

and the position determined by any type of navigational fix. 

This difference describes the direction and speed of the current. 


yK 


SECURITY CLASSIFICATION OF THIS PAGE(@Ren Dare Entereq) 


